Microscopic observation has been conducted on newly discovered high Tc oxide superconductors using the polarized optical microscope. It was revealed that all the superconductors exhibited almost the same microstructure irrepective of the kind of the rare earth site. In the samples prepared in the usual sintering process, the grains are oriented at random and have rectangular shapes. In the sample with the orthorhombic structure, the grains contain twins, whereas no twin is observed in the tetragonal sample.
Microscopic observation has been conducted on newly discovered high Tc oxide superconductors using the polarized optical microscope. It was revealed that all the superconductors exhibited almost the same microstructure irrepective of the kind of the rare earth site. In the samples prepared in the usual sintering process, the grains are oriented at random and have rectangular shapes. In the sample with the orthorhombic structure, the grains contain twins, whereas no twin is observed in the tetragonal sample. [Received November 20, 1987; Accepted January 22, 1988] have rectangular shape as elongated to a certain direction which reflects a preferred orientation for crystal growth. Careful observation revealed that in these elongated grains twin boundaries run across the narrow direction of the rectangular shaped grain. This result was generally found for the grains with a large aspect ratio. It's known that the twin planes in the oxide superconductors are the 110 planes, 4) it seems probable that the long faces of the rectangular grains are the c planes, and therefore, grains are likely to grow perpendicular to c direction. This leads to the conclusion that preferred orientation for grain growth is prallel to c plane (or perpendicular to c axis). This is understandable if we consider the crystal structure of the oxide superconductors. 5) We also notice that many pores are trapped inside the grains. There also exist small grains with different contrast inside the larger grains. These small grains indicated by arrows in the figure contain no twin and have been identified as RE2BaCuO5 (211) phase with EPMA using thin window EDS. The second phases are also seen along grain boundaries. Theses phases are identi fied as mixture of BaCuO2 and CuO6) which were formed by partial melting. And the 211 phases trapped inside the grains are considered to form to compensate the deviation in chemical composi tion caused by the formation of low RE phases along grain boundaries.6) Cracks are also seen along grain boundaries as shown in Fig. 2 . These cracks may be generated from thermal anisotropy, because most bound-aries consist of the interfaces of grains with completely different axis which will cause the stress concentration along the interfaces. Note the cracks are observed along grain boundaries. The sample is not a superconductor and has the tetragonal structure. Figure 3 shows the microstructure of the tetra gonal sample, which is similar to that of the orthorhombic phase. But no twin is observed. In conclusion it's found that all the oxide superconductors have similar microstructure with rectangular shaped and heavily twined grains.
